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6.5 Slope-Point Form of the Equation
for a Linear Function 9

Relate the graph of a linear function to its equation in

LESSON FOCUS )
slope-point form.

Make Connections

==

This graph shows the height of a candle as it burns. N
How would you write an equation to describe this line? :_% §

o=

Suppose you could not identify the h-intercept. .

How could you write an equation for the line?
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THINK ABOUT IT

Work with a partner. ¥ @
X

Determine an equation for this line. 4 |-» 0 ":1

How many different ways can you do this? > i

Compare your equations and strategies. -

Which strategy is more efficient?
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‘When we know the slope of a line and the coordinates of a point on the line, we use
the property that the slope of a line is constant to determine an equation for the line. 9

This line has slope —3 and passes through P( —2, 5). We use any other point Q(x, y)
on the line to write an equation for the slope, m:

y Slope = 11s€
P(-2,5) \ 4 OP€ = Tin
2 ?
\ X
= -7 P
2 \f‘! Al ?
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We can use this strategy to develop a formula for the slope-point form for the

equation of a line.
Another point on the line is Q(x, ¥). i _ -
¥ ] The slope, m, of the line is:
pPdian
QbW | [« ?
2
<L
\& / ’/ ?
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Slope-Point Form of the Equation of a Linear Function

The equation of a line that passes through P(x,, y,) and has slope m is:
y—y =mx—x)

How this form is created:

The slope, m, of the line is:

rise
m=___-

~ run
m=2L""1
JC_JC]_
m(x—x) = (x— xl)(iy _'V')
x_xl

mx—x)=y—y

y—y = mlx—x)
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Graphing a Linear Function Given Its *copy™
Equation in Slope-Point Form
y—y =mx—x) @

a) Describe the graph of the linear function with this equation:

1
}'—2=§(x+4]

The "m" (the slope) is _1/3

It must be +2, becaus
itis still (y - 2). It mus
be -4, because it
changed to (x + 4)

The x; and y; (the point) are (-4, +2 )?

b) Graph the equation.

First plot the point (-4, 2)
Second plot the slope by plotting the rise and
run...draw a line through the two points.

@ SOLUTION

a Linear Function
— /

e




Copy and Complete:

y—y = m(x—x)

e

1. a) Describe the graph of the
linear function with this
equation:

y+1= —%{x— 2)

b) Graph the equation.
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Writing an Equation Using a Point * *
; copy
on the Line and Its Slope
a) Write an equation in slope-point v @
form for this line. , 7| draw a

First, find the slope - g — sketch of
330 77 [ & this diagram
The rise is 3 ) LA in your notes

The runis 4 A
The slope is then 34
Second, choose one point

either (-1,-2) or (3, 1)

Third, plug in the values
into the slope-point equation

y—y =mx—x) 6@
y - (-2) = 3(x - (-1))
Fourth, simplify (get rid of
any double negatives)

y +2=3(x+1)
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4. For each equation, identify the slope of the line it represents and the
coordinates of a point on the line.

a)y—5=—-4(x—1) E!
b)y+7=3x—8)
C]y+ll=(x+15] @ fd-c dinat F )
_ _ - Loordmales may vary. ©or example;
d)y=5(x—2) a) Slope: —4: (1, 5)
&) y+6= ;(x +3) b) Slope: 3: (8. -7)
c) Slope: 1;(-15,-11)
8 R
f) y—21 = —2(x+ 16) ) Slope: >+ (2-0)
. €) Slope: = : (-3.6)
f) Slope: —%;(—lﬁ,?lj

6.5 Slope-Point Form of the Equation for a Linear Function
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5. Write an equation for the graph of a linear function that:
a) has slope —5 and passes through P(—4, 2)
b) has slope 7 and passes through Q(6, —8)

¢) has slope —% and passes through R(7, —5)
d) has slope 0 and passes through S(3, —8)

«©

j.a) y-2=-5(x+4
b) yv+8=T7{x-06)

3
c) y+5=—1(x—?)
dj y+8=00r y=-8

6.5 Slope-Point Form of the Equation for a Linear Function
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6. Graph each line.
a) The line passes through T(—4, 1) and has slope 3.
b) The line passes through U(3, —4) and has slope —2.

|
¢) The line passes through V(2, 3) and has slope —
d) The line has x-intercept —5 and slope %

6@ (6. a) . b)

4] .1‘:{.

] N X
2 o N2 | 4
0 * _‘2'

tion for a Linear Function
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7. Describe the graph of the linear function with each equation,
then graph the equation.
a)y+2=—-3x—4) 5!
b)y+4=2(x+3)
c)y—3=(x+5)

d)y=—(x—2)
6@ '[? a) The graph is a line through (4, —-2) with slope —3. b) The graph is a line through (-3, —4) with slope 2.
¥ /¥
[ V42 =-Blx-4) y+4:=:2u<:+;?y
- ! ! X
— X 4 |2/ 0
! 0 £ 4 | - <2
2
! \ VARR
4 /
\ /
A
c) The graph 1s a line through (-5, 3) with slope 1. d) The graph 15 a line through (2, 0) with slope —1.
& 2 y
y=--2)
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Copy and Complete

y—y = mlx—x,)

/
2. a) Write an equation in slope-point form for this line.

b) Write the equation in part a in slope-intercept form.
What is the y-intercept of this line?

¥

()

Z
"l-‘_- }ul

'~‘,|"||

/=

3 |0

4
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Example 3

Writing an Equation of a Linear Function
Given Two Points
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